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GEOLOGIC SUMMARY
This map shows the regional geology of
the Oppolzer A region of the moon, where NOTE: A crater's materials are mapped according to
potential Apollo landing sites 3 and 3R are the size (rim-crest diameter) and interpreted relative
located. Site 3R includes a prominent mare age of the crater. The apparent freshness of the crater
ridge and is of greater scientific interest on Orbiter photographs is used to determine its age,
(Trask, 1969). The Oppolzer A region is and allowanceis made for an inverse relation between
in Sinus Medii, near the center of the lunar S the sizes and rates of degradation of craters (see
earthside hemisphere; it is also important 1724 enclosed pamphlet). The larger craters in each age
because surveyor VI successfully landed group are mapped in color (mappable materials extend
near the proposed Apollo landing areas. relatively farther from the rim crests of young craters
Sinus Medii is a relatively small, densely than from the rim crests of old craters of comparable
cratered mare surrounded by terra plains and size). The map symbols that identify these materials
sculptured terra (Wilhelms, 1968). The consist of a capital letter to designate lunar time-
geology of the region is dominated by a stratigraphic division (system), lower case letters
relatively high density of individual craters to designate rock unit, and, in the Copernican System,
and crater clusters. Most of the craters are a subscript number to designate relative age within
less than 800 meters in diameter and appear that system. To keep the map from becoming crowded,
to be of secondary and primary impact materials of the smaller craters in each age group
origin. o are not outlined; such craters areindicated by number
Previous studies (Wilhelms, 1968; Howard 0748 or letter symbol only. For example, materials mapped
and Masursky, 1968) suggested that the 0° as Ccq, outlined, and colored are associated with a
Sinus Medii mare is late Imbrian in age and : relatively old Copernican crater more than 600 m
that the terra is pre-Imbrian. A late Imbrian 12 (meters) in diameter: materials designated simply 1
age for most of the mare is confirmed by the are the same age but are associated with craters from
superposition of the lower Eratosthenian cra- 400 to 600 m in diameter. The mapping is extended
ter Oppolzer A on the mare in the southeastern to smaller size craters younger craters than
part of the region. Relatively small patches for old craters; the smallest craters in all age groups
of smooth mare (Em) in the northwestern and are unmapped.
west-central parts of the region appear to be 1°12'
early and middle Eratosthenian in age.
The older mare material is structured by 9°
northeast- and northwest-trending linea- i 5
ments, narrow troughs, and low scarps. Their 00
trend coincides with the lunar grid system, \
and many are therefore probably tectonic Crater material
features. In the northern part of the region, o
however, there are several lowridges (Imr) as Characteristics
well as linear to curvilinear scarps which Ccs, material of craters with very
vary in trend from north-northwest to north- bright-appearing ray material.
northeast. Imbrian mare material between Abundant blocks. Wall and floor
two mare ridges in the northeastern part of 0°36 material complexly structured by
the area appears to be slightly elevated and arcuate fractures. Rim crest
bounded by lobate scarps. All of these sharply raised
features apparently are morphologic expres- 5, same as Ccg
sions of lava flows, probably of basaltic
composition. One area of younger mare (Em)
is bounded by a north-south scarp; another
is adjacent to a large arcuate mare ridge 4
@mr), which trends generally east-west =
across the middle of the region. The middle . i
part of this ridge appears to consist of a —— Crater-cluster material Crater material
mosaic of fault blocks bounded by northeast- | Characteristics Characteristics
and northwest-trending faults and fractures. Material of clusters of Cc,-type c ) )
Patterned ground (irregular, anastomosing craters, 50-100 m in diameter. In Cq4, material of craters with
ridges and troughs approximately 10 m wide SoiiE c)usters craters are slightly bright-appearing rim material.
and several meters high) is present on the elongated parallel to length of Abundant blocks in wall and rim
slopes of the fault blocks and suggests the lustor, Unit Brizht appearing: rim material. Well-defined fractures
presence of a fragmental layer. Moderately . ¢ uster.l. htl sgbd pg & in floor and wall. Rim crest
abundant loose blocks and locally sharp Tycho ray cluster material crests siigtly subdue slightly subdued
fracture planes indicate, however, that Characteristics 4, same as Ccy
this layer is thin or absent in places. The :
middle part of the ridge commonly is sepa- e Occurs in northeastern part of
rated from the mare by gently sloping lobate | region.Insouthern part of exposure, Cee
surfaces which may represent lava flows 0°24' material occurs in clusters of Lccg 3
extruded along faults, monoclines associated ?;rghtlg’ g}:gfgéetf_;i;%r: Z”g”f;ge"\; e
: ; e : nd ri . .
gé;ihvetél ?‘roun? Itllgta l(l)ifgtflc:f pralrdtgeéf (t)kl;ecrci)clllg?u’}‘[g forming crescentic pattern Wh%‘tcb Crater-cluster material Crater material
the east and southwest, this ridge is less ge:ns_to tlge uozjth,d._al_so lgChded Characteristics Characteristics
prominent. Generally circular or elliptical circular raised-rim Ccz-and Muteria] of cluster of 3060 @ c . o
areas bounded by low scarps are also Cecy-type craters in northern part Cea-t ; ; 3. material of craters with rim
associated with the mare ridges. These of exposure. Moderately smooth C3-type craters occurring in material that appears slightly
relations suggest that vertical uplift was topography occurs in intervening north—central‘partoﬁreglop.Craters brighter than surroundings. Abun-
widespread and that the ridges formed by area. Albedo distinctly higher subrounded in outline; rim crests dant blocks. Moderately well- s
a combination of volcanism and tectonism 0°48 than that of surroundings suhdund e e URCGEEN G0 ek and i
probably late in the development of the mare. Interpretation ;V;éél;réztenal. Rim crest slightly =
Numerous crater clusters and ray clusters Mixed breccia, fragmental material, 3, material of craters with rim ‘Q
are superposed on the mare material and and rock flour probably formed by material that appears only as n
mare ridge material. Primary sources of the impact of ejecta from the bright as surroundings. Abun-
two distinct morphologic types of crater crater Tycho dant blocks. Concentric structure Z
clusters have been tentatively identified. The in rim mate'rial; slightly subdued O
rays of unit Crcc covering much of the f i i -
northern part of the region, appear as a cr;%tturesl;ubgall tand HO‘;”' R11m Z
relatively high-albedo streak on full-Moon bd ds tetly 0 moderately id
photographs. This streak radiates from the PUBGHE L
crater Copernicus ; therefore, unit Crcc was o
probably formed by the impact of ejecta 0°12' - - 8
from Copernicus. The relatively high-albedo Crcc 2
ray material, unit Crct,in the northeastern e
part of the region is superposed on unit — r—
Crcc and has been tentatively related to the Chain-crater material Copernicus ray cluster materials Crater material
crater Tycho. Other crater clusters are o o L
apparently also of secondary impact origin, Characteristics Characteristics Characteristics
but their primary crater sources are unknown. Material in and around slightly Material in cluster of elongate to Cc,, material of craters that
The mare material in the Oppolzer A subdued craters coalescing along circular craters; crater rim crests appear only as bright as sur-
region is typical of mueh of the lunar maria . a linear trend. Patterned ground slightly raised. Moderately abun- roundings. Moderately abundant
The landing sites are of general scientific 0°36’ on walls dant blocks on upper walls of blocks in rim and wall material.
1nt,eres_§i for tﬁns reason; in addclltlgn, the Interpretation most craters. Albedo slightly Rzgldcrzst slightly to moderately
mare ridges, the younger mare, and the rays ; higher than that of surroundings. subdue
are of special geologic interest. P“’ggflﬁm’g:r‘serﬁlt gémze%):dagg In miarcauter areas, undulatlgng 2, material of craters with moder-
Ismull;sidence structures. Ji fo};'mer topography slightly subdues or ately abundant blocks. Concen-
REFERENCES case, breccia in walls and floors covers subjacent topography. In- tric ridges and troughs in a few
s SUSCEER 13 Re o BRE 0 ividual cra ‘ I; slightl
and ejecta in rim; in latter case, dividual craters not mapped ';ﬁ%iseén r;rlgch?éesn&i’n I%Joory
Howard, K.A., and Masursky, Harold, 1968, sl Mo R R B L e Patterned  ground (irregular
Geologic map of the Ptolemaeus quadrangle Some may also be volcanic vents Breccia and rock flour, probably anastomosing ridges and troughs
of the Moon: U.S. Geol. Survey Misc. Geol. mainly basaltic in composition, several m high and approximately
Inv. Map I-586. in and around secondary impact 10 m wide) in wall material. Rim
Pohn, H.A., and Wildey, R.L., 1970, A craters; small amounts of ejecta crest moderately subdued
i £ d o507 : y Subdue
photoelectric-photographic study of the | 0°00 from the primary crater source
normal albedo of the Moon: U.S. Geol. G S may also be present. Probably
Survey Prof. Paper 599-E [in press]. () O formed by ejecta from the crater
Trask, N.J., 1969, Geologic map of Apollo g W Copernicus Cccy Cci 1
landing sites 3 and 3R [scale 1:25,000]:
U.S. Geol. Survey Misc. Geol. Inv. Map
1-621. Crater-cluster material Crater material
Wilhelms, D.E., 1968, Geologic map of the | y =
Mare Vaporum quadrangle of the Moon: | 10° Characteristics Characteristics
U.S. Geol. Survey Misc. Inv. Geol. Map 0°24’ | 00 Material of cluster of Ccy-type Ccy, material of craters with few
1-548. craters,100-300 m in diameter. blocks in rim material; abundant
Albedo slightly higher than that blocks in Iwaél- bR_m;l tﬂ;f;te;ﬁl
; appears only as brig .
of surroundings roundings. Rim crest moderately
| subdued
| 1, material of craters with few
| blocks in rim material; moderately
| abundant blocks in wall. Pat-
‘ terned ground moderately con-
! spicuous in wall. Rim crest
1 moderately to strongly subdued
20 L ! o ’
12’ § | 0°12
% Em Eec Ec E
Chain-crater material Mare material, smooth Material of irregular crater Material of elongate crater Crater-cluster material Crater material
Characteristics Characteristics cluster cluster Characteristics Characteristics
Material in and around highly Material of only moderately cra- Characteristics Characteristics Material of large clusters of Ec- Be. imavenial wf ergiers N
subdued craters  coalescin tered level plain near western ; . S : moderately to strongly subdued
ground conspicuous in walls (Imr) and east of prominent scarp craters. Patterned ground and goalescing cra?ersc mlggfgamgd R iy e matond; WhuIMRAL bietks L}I—J
Interpretation in western partof region. Deficiency lineaments conspicuous in walls round icuou Albed ot e o B it 5 wall ; ; <
P of fresh craters >50 m and subdued ; nsp sroun conspicueus. eao gentle linear depressions in south- E, crater is a nearly rimless ol
Probably material of secondar S > and rims. Rim crests strongly similar to that of adjacent mare : shallow  depression.  Blocks
; y craters >100 m. Albedo low central part of region. P 2]
impact “craters greatly subdued ) ” subdued. Deficiency of superposed (Im). Occupies northeast-trending sparse. Some concentric structure
by later cratering and mass wast- Interpretation craters 50-400 m in diameter. areas In east-central and south- Interpretation of Crater Cluster in rim material <Z(
ing. Materials therefore probably Interlayered pyroclastic material Appears as bright as surrounding eastern part of region Materials =
consist of mixed breccia. May and lava flows. Impact-produced mare Interpretation ' z
also be volcanic vents surrounded debris covers most of surface Interpretation _ - Probably clusters of secondary Cccy.Cecgy,Cecys Ece Interpretation of Crater Materials %
xl:glc:;féllr}z’;atgrriflzred’ fragmental ftlatchoi‘rdar t"ccr;"t’;wa“}’ g”’_‘jilfled impact craters. Material consists Material of secondary craters formed Co,~Ec: 5-E =
y IS or subsidence of shocked and fractured mare by impact of ejecta from large T n
structures. In former case, material material and possibly some primary craters. Rock in and around Poorly sorted breccia and rubble o
0°24' ?O"ISIStS of poorly sorted breccia; ejecta from a nearby unknown craters consists of breccia, mainly of secondary and primary impact =
;’; :tter casg,lmatenal 15 ‘same large, primary crater basaltic in composition; variable craters; breccia has shock-induced <
mare material (Im) amounts of poorly sorted ejecta structures; probably of basaltic ﬁ
occur in intercrater areas. Cccy, composition. Ejecta deposited in
may be Tycho secondary impact intercrater ~ areas consists of
craters breccia and rubble. Morphology of
craters is progressively modified
with increasing age by mass
| wasting, tectonism, impact, and
0°00" § deposition of fragmental material. A
few of the small subdued craters
are possibly of internal origin
Im
Mare material Mare ridge material Sinuous rille material
Characteristics Characteristics Characteristics
Forms densely cratered, extensive Forms positive topographic fea- Material in curved, rimless to
0°36’ plains. Numerous lineaments, and tures bounded and transected in subdued-rimmed, narrow depres-
| Hlzees. by parjenst aud et Sian., Basiermid grouns 3aa s
north-western part of the region. lineaments. Seme . -
2 parts of raised material. A few subdued craters
Albedo moderately low central area are transitional with present. Queried where uncertain s
Interpretation slightly undulating topography on Interpretation ]
Flows, probably basaltic in com- gently sloping flanks. Patterned Collasped lava tube or a tectoni- ~
position ; interlayered pyroclastic ground on slopes. Slightly fewer cally controlled volcanic fissure @
material may also be present. A craters on central part than on greatly subdued by cratering and 2
0°12' weakly cohesive fragmental layer flanks or on surrounding mare. mass ~ wasting. Some may be
formed by impact covers most of Blocks, and possible outcrops, volcanic chain craters z
the mare material. Escarpments present on more elevated parts <
may demark flow fronts but Interpretation o
probably little or no change in Basaltic lava extruded along 3
composition nearly vertical fissures and faults P2
in central part of ridge. Scarps
probably the site of most recently
active faults. Peripheral parts
mainly flows that have spread
from feeder dikes and sills along
the faults; may also be monoclines
or aprons of colluvium. Alternately,
0°48’ some ridges may be simply mare
material passively uplifted along
faults. More elevated parts exten-
sively modified by mass wasting
and micrometeorite bombardment )
0°24'
Terra material, undivided Crater rim material in terra
Characteristics Characteristics
Forms subdued domical topography Forms undulating topography in -
insouthwestern part of region. Pat- southeastern corner of region. Pat- <
terned ground conspicuous. Defi- terned ground and lineaments ==
ciency of 100-400 m craters. conspicuous. Deficiency of 100- %
Albedo higherthan that of adjacent 300 m craters. Albedo higher than
mare and similar to that of unit that of adjacent mare. Craters =
plcr superposed on this unit are not 2
Interpretation mapped because rates of degrada- o
; ; tion have not been established for n
1-00 s i il o e terra materiars
| 0° dued by mass wasting, tectonism, Interpretation
| 10 and micrometeorite bombardment Poorly sorted breccia from rim
and wall of the probable impact
crater Oppolzer. Subdued by mass
1°48’ 1°3¢’ 1°24’ 0°48 1212 ] 0°48’ 0°36' — b — wasting and tectonism during
4 1°00 0°24 ; icro-
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Controlled base, photomap ORB I1-8 (100), prepared SCALE 1:100000
by Aeronautical Chart and Information Center, U.S. Air MERCATOR PROJECTION Principal sources of geologic information: Lunar Orbiter
Force, St. Louis, Mo. 63118.Northwestern portion of moderate-resolution photographs: I-M118-133; II-
base‘ map made from lower sun angle photographs 1 ¥ 0 1 2 3 4 5 6 NAUTICAL MILES M113-136; 11I-M86-101; V-M108-115, Lunar —— == ? id v
(Orbiter III) than the rest (Orbiter II). Hence craters B E e ] Orbiter high-resolution photographs; 1I-H113-136; I11- : 4
_ Contact Probable fauit G - -
appear deeper and more numerous in northwestern . . H86-101; V-H 108-115, albedo data from Phon and ) ‘ entle linear depression
portion. Large numbers 1-7 refer to regions that include early HHEHHH H?— = . j . ; (15 SrTTE s W“dey (1970) and near full-meen plates 5818 and 5819 SRSREARESE SR S R WIS BesRRe $i May be fracture or fault trace or volcanic
Apollo landing sites: taken at U.S. Naval Observatory, Flagstaff, Ariz. (EC) vent
1. Maskelyne DA region - |-616 1 5 0 1 2 3 4 5 6 KILOMETERS o EEOVEEERGN . R CPEPD LZERTARS LI HIBRMRERIGS] 00 NI b 4 h 4
g SOE;)kI)JIOnlezg :fgr:a(:;ri]onl—GIgZO. Area of this report S — - i ' ! W?jrg perfo/::(TEd 'on be'half e e Tt Buried contact Scarp #
: i an ac _ . o )
g: a;(;r;Tl?gnGcrgg:Zircfnl_.slz-gu pace Administration under contract No. T-66353G Buried unit indicated by symbol in paren- Barbs point downslope Low linear ridge
6. Flamsteed K region theses 4 . ) . . _
7. Lansberg P region i rrows points toward termination. Ridge is
* v low and broad
Small number above quadrangle name refers to lunar ' ——— ~———*—' mrme Yo en
base chart (LAC series): Lineament Gentle sinuous or irregular scarp
Small number below refers to published geologic map

(scale 1:1,000,000) Shallow groove or subdued scarp. In areas

or patterned ground the general trend and
extent of the troughs and scarps are
indicated by several lineament symbols

Dotted where buried. Probably flow front. <>
Arrows point downslope Block field

Not mapped in and around craters

MAP OF PARTS OF THE TRIESNECKER. PALLAS,
FLAMMARION AND HIPPARCHUS QUADRANGLES
OF THE MOON (AIC SERIES)

Area of this report shown by solid line; long-dashed
ellipse indicates LM landing dispersion area (99%
landing probability) of site 3; short-dashed circle indi-
cates landing site 3R; an area of greater scientific
interest. Approximate scale 1:3,000,000
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LUNAR ORBITER SITE II P-8, SINUS MEDII INCLUDING
APOLLO LANDING SITES 3 AND 3R
By

L. C. Rowan
1971
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